Depth sectioning STEM imaging is one of the approaches to reveal structural 3D sample information at atomic and nano scale. Weather it is used as confocal [1] or standard (HA)ADF [2, 3] or (A)BF [4] STEM 3D information is obtained by placing the crossover of the probe at various depths of the sample by setting different probe defocus values, thereby obtaining a through focus series (TFS) scan in depth through the thick sample of interest.
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Although relatively easy to perform experimentally, TFS of conventional STEM produces images for which interpretation has been a challenge, due to nonlinearity in the contrast transfer, like in (A)BF [5, 6] or channelling, affecting ADF STEM.
Here we introduce depth sectioning using iDPC-STEM [7, 8] and reveal three dimensional structural information of various samples of different thicknesses containing nano scale size features. We will show that, although the outcome is relatively easy to interpret, at this scale additional effects occur that influence the imaging process. In order to reveal and explain the origin of these effects we perform simultaneous TFS iDPC-STEM with TFS ADF-STEM. Resolution in z direction, as well as theoretical interpretation based on simulations and theory [6] will be discussed.
In Fig. 1 an example of TFS iDPC-STEM imaging is presented. A sample consisting of a 20 nm thick crystal of Si [110] at which, from both sides, ~10 nm diameter Pt nanoparticles were deposited was imaged. Although the side view of the TFS iDPC-STEM image stack nicely shows particles on both sides of the Si crystal (right part of Fig. 1 ), the top view image at a defocus corresponding to the optimal ADF-STEM image shows defocused but also contrast inverted particles at the bottom of the sample. Figure 2 displays another example used to further study this contrast reversal effect. Gold nano particles on a carbon substrate are imaged using simultaneous TFS iDPC/ADF-STEM. Three depth positions are shown in the left part of the image, focusing the sample (left) at the center of the sample (middle) and at the bottom part of the sample (right). The side views (Fig. 2 right) shows both the ~5 nm diameter crystalline gold particles and the amorphous carbon layer of about 20 nm thick. 
